INTRODUCTION RESULTS AND DISCUSSION

121
Hyperactive TOR1 L2134M sensitizes cells to ER stress.
122
Previous studies show that the TOR pathway links nutrient status to cell growth and ribosome
123
biogenesis, under conditions of protein misfolding stress (26) (27) (28) investigate the effects of TORC1 signaling on the sensitivity to ER stress.
127
The phosphorylation of the ribosomal protein, Rps6, is regulated in a TORC1-dependent manner and 128 serves as a valid readout for TORC1 activity in vivo (29, 30) . Previous reports indicate that under
129
conditions of oxidative-and proteotoxic stress, RPS6 phosphorylation is dramatically reduced (31, 32) .
130
Therefore, we sought to investigate whether ER stress reduces Rps6 phosphorylation in cells with 131 hyperactive TORC1 signaling (Fig. 1A ). As such, cells expressing either WT TOR1 or hyperactive 
138
showing that phosphorylation of Sch9, another TORC1 effector, is decreased during Tm treatment (34),
139
our results suggest that TORC1 deactivation plays an important role in ER stress tolerance. As such,
140
we then sought to determine how impacting proper TORC1 signaling affects the cell's response to ER 141 stressors.
143
First, we assessed cell growth in the presence of both Tm and the TORC1 inhibitor, rapamycin (Fig. 
144
1D). We found that rapamycin treatment exacerbates the growth defect caused by Tm-induced ER 145 stress (Fig. 1D) . Similarly, cells expressing a rapamycin-resistant hyperactive TOR1 L2134M (24) 146 displayed an increased growth defect upon Tm stress (Fig. 1D ). To investigate the effects of
147
hyperactive TOR1 on a more physiologically relevant ER stressor, cells were exposed to conditions of 148 inositol withdrawal. While it is unclear how exactly inositol deprivation triggers UPR activation, some 149 studies have postulated that it triggers the UPR by either changing the lipid composition of the ER 150 membrane (35-37) or by impairing membrane trafficking (38, 39) . In contrast to cells expressing WT
151
TOR1, cells expressing the hyperactive allele were inositol auxotrophs (Fig. 1D ). Increased ER stress 152 sensitivity of TOR1 L2134M was confirmed using liquid growth assays ( Fig. 1E-F 
162
Having shown that cells expressing hyperactive TOR1 L2134M are more sensitive to ER stress, we next 163 sought to examine whether this increased sensitivity was due to defects in the ability to activate the 164 UPR. As previously described, under conditions of ER stress, the ER protein folding sensor, Ire1,
165
splices HAC1 mRNA to produce an active transcription factor (4). We therefore assessed the ability of
166
Ire1 to splice HAC1 mRNA using RT-PCR ( Fig. 2A-B) . Surprisingly, inositol withdrawal induced HAC1 167 splicing in both WT TOR1 and hyperactive TOR1 L2134M mutants ( Fig. 2A, 
175
In response to ER stress, Hac1 alone activates over 400 UPR target genes, including ER chaperones,
176
genes that mediate membrane expansion, and genes involved in ribosome biogenesis (1, 43, 44) . As 177 such, increased sensitivity to ER stress may be due to an inability to transcriptionally activate the UPR.
178
We tested this possibility by transforming a UPRE-mcherry fluorescent reporter (45) Fig. 1 ). Additionally, we examined the activation of Rlm1 -another transcription factor 272 regulating cell wall integrity-by assessing the expression of its downstream target, PRM5 (Fig. 6C ).
273
We found that activation of the Rlm1 branch was not impaired in hyperactive TOR1 L2134M cells (Fig. 6C ).
274
Taken together, our results support the notion that defects in the cell wall architecture of hyperactive 275 TOR1 L2134M mutants may be due to dysregulation of other regulators of the cell wall integrity such as the 276 SWI4/6-SBF complex. More comprehensive studies will be required to uncover the complex role of 277 TORC1 in the control of cell wall biogenesis and maintenance.
279
Given that the cell wall is essential for fungal survival and its composition is unique to the fungal 280 organism, this structure acts as an ideal target for antifungal drugs (73 
327
MATERIALS AND METHODS
329
Yeast strains and methods
330
The Saccharomyces cerevisiae strains and plasmids used in this study are listed in Tables 2.1 
347
simultaneously spotting cells using a multi-channel ultra-high-performance pipette (VWR International).
348
Cells were grown on selective plates at 30°C for 2 days and imaged using a Geldoc system (Bio-RAD).
349
For liquid cultures cells were diluted to OD 600 0.15 and incubated at 30°C. OD 600 was measured every 350 15 mins using a BioscreenC plate reader (Growth curves USA) for 24 h. Growth curves were generated 351 and the area under the curve was calculated for biological replicates. Statistical significance was 352 determined using a two-tailed student T-test and GraphPad (Prism).
354
Yeast Transformation
355
Yeast transformations were performed using the lithium acetate transformation protocol as previously 356 described(98). Briefly, 1 mL of OD 600 = 1, overnight cultures were pelleted at 3000 xg for 1 min. Cells
357
were aspirated and washed with 1.5 mL sterile 0. 
381
Green Supermix (Bio-Rad). The primers used are listed in Table 3 . The relative expression levels were 382 calculated using the comparative Ct method with U3 as a reference gene. 
384
392
ImageJ software (https://imagej.nih.gov/ij/). Violin plots presented in Figure 2D were generated using 393 the PlotsOfData software (99).
395
HAC1 Splicing Assay
396
Cells were cultured to mid-log phase before being treated with either 1.0 µg/mL tunicamycin (Amresco)
397
or inositol withdrawal for 2 h. RNA extraction was performed using the MasterPure Yeast RNA
398
Purification Kit (Epicentre). cDNA was synthesized from the extracted RNA using the RevertAid H
399
Minus First Strand cDNA Synthesis Kit (Thermoscientific). The cDNA preparations were then used as 400 templates for RT-PCR with HAC1 primers (listed in 
447
(https://www.thermofisher.com/order/catalog/product/902416). Data was analyzed using the
448
Transcriptome Analysis Console (TAC) software (Affymetrix) by filtering for genes that showed a two-
449
fold change in expression with a p-value of 0.05 using sacCer3 as a reference genome. Gene lists were 450 created using the gene ontology term finder on the Saccharomyces genome database
451
(https://www.yeastgenome.org/). All microarray data were submitted to the GEO database as series 
500
hyperactive TOR1 L2134M were subjected to inositol withdrawal for 2 hrs (n=3; ± SD). 
502
